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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor thin film which is high in 
quality and serves as an active region of a semiconductor device by a 
method in which an amorphous silicon film formed on a substrate having an 
insulating surface is crystallized by irradiation with a strong light beam. 

SOLUTION: An insulating base film 102 such as a silicon oxide film is 
formed on a substrate 101, and an amorphous silicon film 103 is formed 
thereon. Then, the amorphous silicon film 103 is irradiated with a strong 
light beam 104 such as a laser beam to be crystallized. In result, a 
crystalline silicon film 105 is formed of crystal grains 106, and ridges 
108 like hillocks are formed at grain boundaries 107 on the surface of the 



film 105. The ridges 108 are selectively oxidized by a thermal treatment to 
be flattened. Then, a surface oxide film 109 is removed, thereby a 
high-quality crystalline silicon film 110 without ridges induced by 
crystallization on its surface can be obtained. 
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VCVDffitr±DMI2a — S 112 0 3 £J$KLfc«£- 
Kite, *-©Bt+fc**©**S*#U SOU- tf— HH 
WKf©BifJ*sn©SH<l:nc-5fe*, CCT'4 5 0tgg 
©itftr»P*MJ»ffl8*ffVV K*©7K^?r4!ctBbT*5 30 

[0 0 5 9] ^©&. 0 2 (A) K«TJ:3K. U— tf 
-ft 2 0 7 £RMtU a — S i 12 0 3 £*§ftft:r*. 
Z<nt£<Dl/—*f—ytt LTIi, X e C 1 I+yVl/- 
1f— 30 8nm, /I^T.*! 4 0 n s e c . ) 

nfc. u— y-3t 2 o 7 ©bb«*#«:. 

200-500 "C, 0J;Ltf4 0 CCKiPffcU X*Jl/* 
-$S2 0 0~3 5 0mJ/cm' 1 #|*.te3 0 0mJ 
/cm'iLfc. if—* 2 0 7 tt. »«ffi(C«LT 
I^ft^tl, a-S iK2 0 3©O©-^l:Mb 40 

t, tn^etxi oieiu— *f-mttznz>£oKm.g:¥y 

^SSHSLfc. ^©IgKJcO. a— Si 912 0 3 te^- 
OMjS£t±fcin»$n. igU!L@{fcrs £ £Tfi#fcte 
fttt**t4»ftttH*K2 0 3diftft. C^T, 
0?R]ftMktt (AFM) ICiO, ttfttt4r-f*Bt2 0 
3 d OSICf^iBa? R a SiSt 5 i . 4~5nm 

[0 0 6 0] o«ee©x?—a»hj&t 

l:t. iDi!lS5 5 0~9 o one. 0tJ*j£6 0 CCICT 
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2 (B) 3 IC. ^SSM$l2 0 3 d©SI 

f!2 0 3 dttlf 3 0 nmStfKWflMfcSft*. C© 

!2 0 8Sl7f>^L^T5. C©<h#©^Stt-ir 
-f Ht©l2 0 3 d©*®SK : Fma*«*tAFMK:J:DM 
JfeUfcIS*, ¥^II^Ra«l~2nmSSt, #Jffl 

[0 0 6 1] iNG1£Att9--r*0t2 0 3 &<DK9 

-->{ftZ&Q7Fmt£&ft$:l&£TZ>Z£-C. 0 2 

(C) KST«k3tt* ; J 1 Mfl«&fT-3T, ttAS^lBiB 
aWftTSCTFTOfittS* (y-XfiB*. H U"f > 
M*. *5J;^«itl^ac s ©tsb«S£ 

*^r-5&«©MS14'7-'f $12 0 9 SJBriET*. 

[0 0 6 2] #i\Z. 0 2 (D) tC*r<t5tC ±f5fift*c 
©»fttt$-'TSMI»*2 0 9±izy^hU^7, hSJfetf 
L. Bft • ItLTTXi' 2 1 0 *»j*r*. Tfcfe 

X^iLT^tt* CJ» 2 11§ftAt5. F-fcf> 
mtLt, 7*X7-f> (PH,) £ffl<^. jJDiS* 
ES5~3 0kV, f»J^.tfl 5kV, K— XS£ 1 X 1 
0"~8X10"cm", 0!I;L«"2 X 1 0" cm" tr 

*. ^©xstcio. ^tt«i»*«aA*nfc«*tta©T 

1 8 tmm^mc sfg*£2 2 6 ©T 
gg€S2 1 9 £JgfSr&. y* hV'JT. h©TXi7 2 1 
OfciO. *M4&2 1 ljW&ASnfci^flWHi. ±j£© 
J:5l:il:TFTOft^;^«2 1 7t&4. 
[0 0 6 3] 0 2 (E) Cl5Vr<fc 5 VXi? 2 

1 0£B££U ±B5 1 **;l'«*2 1 7. y — X««2 

1 8. TSCS@2 1 9 $17 <fc?(Cj?$ 2 0~ 1 5 0 n 
m. CCTtt 1 0 0 nmOBftlr'f httftR 

2 1 2 iLT/SBirS. *flS$r-f*«©»JSKtt. 
TteTEOS (Tetra Ethoxy Ortho 

Silicate) SgSiL, g!iSi <h £ & tcS«i& 
Sl50~6 0 0t, if* L>< \t3 0 0~4 0 Otf, 
RF7"7X7CVDST»H • itfSLfc. fcSWiTE 
O S £IgC£f±: LT^V >#X £ <h fc tr^EEC V Dffifc L 
<lifECVDSl:±ciT, SHK*3 5 0~6 0 0 
"C. 5f$Kli4 0 0~5 5 0ttl/Ti6KlTt t ); 

^. ek^. y-h»i2 1 2 ajto/wjrtt&fej: 

tf»fttt^-f *BI\y- H*fe^ag©^i54#14^JS]±r^ 
fctotC. ?fi5tt* , XHigTT4 0 0-6 0 CCtrlt^ 

0. y-xffi^2 1 8 h KH >m^*3J;cXttib^*c 

s©M^2 1 9CH-i;>* r SnW>6Kl2 1 ldiffitt 
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tcs©si2 i 9*»fijsttftsnft»*. h 

Sta«5 0 0-8 0 0 Q/atU-Dfz. 

[0 0 6 4] §l*«l»T. X/tyi"J >^ffi{C«k^T, 
Jp£ 3 0 0~ 5 0 0 nm. {a|xtf4 0 0 nmOTJI'S- 

ifVX. ?-hnM2 1 3i«lt)§ac st«2 2 6© 
±StS2i4*Mt4. ::t, y-MI2i3 
BfI«i:intf^nSl©y- h/U5>f >©— as-e 
&t). ffilft^SC s<D±gBmH2 1 4«^n+ 1#B© 
y-h/U?^ >©— ^£LT^J5££ttT^-5. 10 
[0 0 6 5] ■?■ LT. 02 (F) I'^f <fc ? »C, JS£ 5 
0 0 nmiS©i{^-fii^IR«eilI2 2 0tLT 
S*firf.5o CORfl:ir-f ^MliTEOS^MslSfibT, 
cntSii:©y7X?CVDft, fcL< lt?^/>t<Z) 

ms. c v d m & z> </ ^iSBE c v d m iz r> xmi$.-? n 

Sffl&&£|2 2 0tC3>^^ h/Js— ;U£^J$L 
T, V-71I2 2 1 £WmnM2 2 2 Sr^fiETS. V 

tt®rtU7K&lsTtt»?£*'l«. IflI2 2 2HIT 
[0 0 6 6] -e-bTS^lC 1 ^£E©*5!i3?ffl^n? 3 5 

ot:. 1 »iais*©7=— ^*frv», 02 (F) tc^-r 

NMT F T 2 2 4 * J;tf*i«J#MC si^2 2 6 

COTn-JUMStCiO. N1TFT2 2 4© 

-5. $e.CNITFT2 2 4S«lt51WT. 30 

!^s^ffi3f © y 5 c v d m\z j: o £ n/tsft 

[0 0 6 7] ^±©*SSWcLfc#oT«^LfcNl!T 
FTfi. MM81ST50~80cm'/Vs, H 
USE 2~3 Vtt^Itf&fttt^Lfc. £fc, NS 
TFT2 2 4©ft*M«2 1 7 £-e©*SKji?SC s 
«t£2 2 6©T95*eH2 1 9IC*5tiTtt. 
*I£R titfmz 1 ~2 nmgKfC<£a££ftT^*fc«&. 

<, ^^©sgfi©^— ttfc/.hS<*P*.&n*. * 40 

[0 0 6 8] (3H*£t*J2) *«W*ffl^fc«2©*«S« 
N^+*»8!TFT*fWrsiR©l8K:ii^T. *5B 

/X-|§IB&-*H*»fl-tt*5ai. H— 1S±I:CPU5« 50 
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TSI^tlTfeffl^Sut^TtS. TFT© 

H. &Tfc*t»T. H3tt**M0raft9i-r*TFT© 
ffllS<5iI^t«I0T$D, (A) - (F) © 

m\zLfz#'3Xft®j:mwm&mn-tz>. 

[0 0 6 9] *r, 5^7Xcfct)^5i«3 0 
CVDSC-toT, f§40~100nm, 0ilx.f£6 0 

nm©itt (is) mmnirfmm (a— s ibo 3 

0 3 £(£B|-r-5. 

[0 0 7 0] S£f. E3S#5X«fc0fc**K3 0 1©* 

CVDSl:ioT, fJ40~100nm. #lx.«6 0 
nm©*i4 (IS) ©ffM^-fttR (a — S IBS) 3 

0 3 £*&Bi-r&. 

[0 0 7 1] *CS3 (A) CsVT «fc 3 IC, a-SiK 
3 0 3 0*®lC^ydr;U©J:-5^«j«7c*$^-a-fc* 

irJMMEttl 0 p pmtaSiiCl/fc. *■©«, Xfcf 
±- ICJ; 3 0 1 ±\Zt£}-\ZMteLH&®i2 

*. iMUc*it3 o 5 5f«t5. 

[0 0 7 2] fbt, Ctt£*iit®7c!?B!ST£;fc{a>F 

stt^HStT, mmums 2 o~6 0 ottwr»i*^ 

-HfeWrM. MX. (f 5 5 0*C"e4«rlin7— — ;HxTttft<t 

0, *1£3 0 1 K*#lxT*it^K:*«»dr-f #K3 0 
3©l§JMbWBi:D. 12 3 (B) (cSrf JcStcSSIHt^ 
^$K3 0 3 a**»«Stl*. *®KJfc*Snfcnyir 

asmt^ M3 o 3 a**fc«i»bT*o. - 

©t*0»»ttir-f *Kt3 0 3 afC^yi^MMEtt. 
2X10"atoms/cm'gSfJoL £©<£:€• 
©«*©ISftStH:. 1 0 0~2 0 0 nm«©ft:Rttft© 
h>7-^CJ:0«rit*nT4J0. 2 0~30mitiS 
«©**»&«■?* -a fc. 

[0 0 7 3] *-©&, 03 (B) C*-f«k5lC. U—tf 
-*3 0 tefttt^r'f *Ht3 0 3 a©W»ft 

it^'fro. Z\<D£g<DU-*?—yt£LT\Z, XeClx 
+ tf— 0 8 nm, /t;UXifi4 0 n s e 

c) zm^tz. u— *f—yt 3 o 7 
i:i«<&2oo~5oot:, wx.fi4 o ccicjoSftu, 

I*M-iS2 0 0~3 5 0m J/cm 1 . ix.«3 
OOmJ/cm'tLfc. U— !f— 3t 3 0 7 tt. *«M 
»C*fbT)H^^S^n> ^S14^-f f!3 0 3 a©ffi« 

©— j*c»lt. tn-fm omu— ?f— sswsn-sj: 

-f*«3 0 3 att*©»jfttt±lclnf»*n, ^SJUBYt; 
ttlSftttitt*. CCT. P^ra^ffia^ (A FM) \Z 
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«kO, ^Stti--ffK3 0 3 a ©SSW^ESS R a 

[0074] hc l ^fxHtffl^TicT. Jra^iaa 

8 0 0~1 1 0 Ot, 0 5 0tT3 0#a*7 

x-jHag^jg-r. ClOIiCiD. 03 (C) K^f 10 
•fcSK:. tSftttir-f*R3 0 3 aroSEHift^ft. S 
Bgtffcl«3 0 8*«#jSJ*nT, IMM£*-'r*lt3 0 3 a 
»41t*3 Onma«K?IBtft:*tia. C©4:#. KMC 
01«fflHTSil!LfcJ:5l:, «fttt^r-f *K 3 0 8 a 

0 3 a©8ftttl*3T?tt. *B#*«T6t*l:*ft*n 

©tt«*s*jWB^u H«¥»ft««^t«<b-r*. * 

7y^W. ta 20 

SttWfI3 0 3 aH ##fc»S»«tlSfttt^r-f* 
l3 0 3 aXtttT5. H*fc, *Sfttti$rf*K3 

0 3 3+ <#fc:*Sfl&#«) Kl38fiLTHfc-ydr;U 
tt. ^att^r-f XK3 0 3 acp*>&*Sft{HK3 0 8^ 
&fMbU *fl*ll»ttir-f*«3 0 3 a'\XRIft 
I3 0 8©#S, *±tf*OTMIsil3(> 8 4>fcxyir;p 

[0 0 7 5] •£•©&, 3l®gtfWK3 0 8£Xy^>^l, 
iSt^uiT, »6tl*iS5aJHS»ttir-f*Bt3 0 3 
a'©«@*IS^m*S«t« (AFM) lUO^Lt 30 

s<«M;snfc. d©x^5 i >^iafcT, &a 

j4M*K3 0 3 a4>ft>€>3SttfcR3 0 8^t&W}L 
H3 0 3 a' >f ©— y^rJHMEtt, 5X10" a torn 

s / c m' mm c s x*<£« s nit. 

[0 0 7 6] 0 3 (D) 

*bT*™»»*frt». &KTFT©7Sttffi«c (V- 
X«*. FU-f>*«. ^^MR*) t«t*»*©IS 40 
att^^iI3 0 9Sf6Jt^. 

[0 0 7 7] ^K. ±C©«tt«*£fc4»tt©tt*tt 
fr-f JSK3 0 9£«5 ±3t::fP£2 0-1 5 0 nm. Z\ 
ITttl 0 0 nm©»<t^T'f*fflt*y-h»<WI3 1 2 

EOS (Tetra Ethoxy Ortho Si 

1 i c a t e) SffitU, tt*£.£«lc£ttfiftl 5 
0~6 0 0t, »£L<li3 0 0~4 0 0tt. RF^ 
7X7CVDST»«f-*«l/t. fifcBI&, y-Mft» 
13 1 2 e*©/W*#tt45«fctf|g|Mty-f*gt3 0 9 50 
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\y-h*fSS!3 1 2©#S!f#t4S:I^±-r^fc©(r, ^ 
?§tt^7??lSTT-8 0 0-1 0 0 0t;-C3 0-6 Oft 

[0 0 7 8] 3l#««r>T. ^yj'iJ^ySCioT. 
fS3 0 0~8 0 0 nm, Wx.fi 5 0 0 nmfflJJbSr 

^LT. 7 , -h*i3 13«B(8t5. S&fc. C©T 

I3 15«»(W4. :©tMI3 (E) IC^T. » 

JHMJWTfrU, Slffl— £@§StT2 2 0 V£TSJE£± 

ft«I3 15©f$li2 0 0 nmt»4. ft*. ^©Sf 
«13 1 5tt, «0-f*>H-K>yiaiC*^T, 

-fcy hy-H*«©***±BHMi»ft:xaTft**c 

[0 0 7 9] *fC, -f^->h*— tf>^ftCJ:oT, y- 
h«S3 1 3 i^©SSH©^{k#;S3 1 5 £TX:7<hL. 
T«tt«*fc*lt* <U» SaATS. F-tf>^# 
XibT, 7^^7^> (PH.) JoaSffiSr 
6 0 — 9 0 k V, 0U*J*8 0 k V, K-X161X10 
,s ~8X10 ,s cm\ 0B*.tf 2 X 1 0" cm" it 
*. -©IgtCiO. 3Ftt***ttA*tlfc«*tt«K:T 
FTOV-7g«3 1 8tHK>I«3 1 9i&0, 
y-h«S3 1 3*3Jctf^-©jgffl©gtffc«B!lJI3 1 5\z^ 

r*)vmm3 1 7 

[0 0 8 0] *©«, 03 (E) KSTJ:3IC. U— tF 
— X3 1 6©RgS*tw«fcoT7x— ;PSfif -f^>SA 
bfc*ltt&©»tt<fcfcff3£HI»fc. ±B©*tt4fc*A 

©IS, ffiitS I/-f-i l/TX e C 1 l+i'Tlz-tf 
— (iSS3 0 8 nm, /t;i/7.*I4 0 n s e c) 
X*;P=£-&ftl 5 0~4 0 0mJ/cm 1 , ff^K 
« 200-2 50mJ/cm'T, 1 XWi\Ztfg 4 -> 3 

» *»ttA*tlfcy-X«*3 1 8. KH>S«3 1 
9©->— FJttrite. 2 0 0~3 0 0 Q/DT**^fe, 
[0 0 8 1] 8H>T, J¥S 6 0 0 nmag©gHt'7-1' 
K«JIMIfiMI3 2 c©»<tir-f* 
K©^e£(*tt, TEOS^g^iLT, Cin<i:S?*t© 
7"7X7CVDtt, fcl<lit l />i©SffCVDffife 
4l>tt#ECVDSl:±oT»(i(tntf. SSe*W4»:: 

[0 0 8 2] ^fC. S|Hlieii0t3 2 0»crj>^^7 h*- 

X^7A©-gJKfC«k-DTTFT©V-xmffi3 2 1 , H 
K>SS3 2 2*ffSt5. &4t*-*>m** 
x-7A**¥^4*:gtl£«-r-5©^fi&ll:-r-5Se9©nU7 
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mt LTg:tt<E>n-5o ^-LTg&lC. im.EE(D7kmn® 

et35cc, immmg.<D7-—ji>&ft\<^ 03 

(F) i:StNfTFT3 2 4^St5. 

[0 0 8 3] lOjllWiCiiNaTFT*. fl£ll*7K 

•&IC»iV-7.«^3 2 1 £fcteh*l"f >f«3 2 2*1 

*«0BSCffl^*»^»Ctt. y-hti3 1 3±£<b=i 
>?{7 h*-;|r**j&U «K&T«EII*tt-&li&k 10 

[0 0 8 4] Et±roHJfi0»JCLfcd«oTfPS!bfcNl!T 
F T «. nR&)3k&mg.T- 200~250cm'/V 
s. BMt«£E0-l Vt^-5A»tt»tt**U. TFT 

[0 0 8 5] (*JS«aj3) #««£JB^fc*3©as*50« 

xs®KA&*SB®MauuHBift*. hrqimumi 20 
uss * j^es-r •£> n ^ -v * ;m t f t t p j- t f 

[0 0 8 6] B4». #H^0iJTi£BJ-r-5TFTCDf£S 
XgWSt^**-r¥BET*feS. 0511 0 4OA— 
A'TWofcSrffiHTfcO. (A) - (F) COJUKbfc 

^oTis^ras^itfT-r-So 05 (f> ic^-r©**, * 

*^WC«fc£CMOS@&©5r/&0T&9. NiTFT 
424tPlTFT4 2 5 C J; Dffif££tlZ>. 
[0 0 8 7] 53£#7XJ;<9&£*«4 0 1 CD* 30 

[0 0 8 8] friz, MJECVDffi$,-5^«^"^XvCV 
D&tCioT, I^!40~100nm, 0!l;SLkf 6 0 nm 
(DM®. ( I £) ©*ft«y-f (a-Sii) 40 3 

[0 0 8 9] a — S i R4 0 3 ±izm^ti±Wm 

(7* hUvT. h) £»ftU !3t-IiLTVX^4 

0 4tn. 4 o 4izmi$.l-tz.X)i— 7j>-;nc«t 

0. XUv hffl*£4 0 0 fc&^TX U y htttCa — S i 
l4 0 3AtH$n5. BP%. 05 (A) W«li$±E 40 
A^lSt. 04©ipl:®^i4 0 0fa-S il40 

[0 0 9 0] 05 (A) (C^-Ticilr. ««4 0 

l«Ii:=y{rM)inifU iijtfl4 0 5$f 

■v^r;KOftfej*5t;3ifK4 0 5(73JP£# 1 ~2 nmggtft 
S«k5»CttffllUit. d©i^<DS*4 0 l±JC*3tt-5>- 
•ydr;P©ffi^S*ll^lCii^-r-5i:, 4 x 1 0" a t o 50 
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ms/cm'gKT&ofcp LT. 7*h^Xh7 
Xi7 4 0 4^4t5itf, YXi' 4 0 4±?>®j&7C 
^I4 0 5*« l j7ht7$n, 7'Jyt-S«4 0 0©a 
— S ifiU 0 3K*3t»T. SS?MtCM!«7C^i:LT^-y 

>r)V<D®MmaifiTit>ntLZ.t.\zi3.z>. tLt, ens 

[0 0 9 1] ffil§£4 0 0 fc£t>Ttt, a — S i 

M4 0 3<D&m\zmim2tirc--yf)l>&®.tVTmfa4 
0 1 IC^LTS®^(6]l-a-S 114 0 3 OlSA^S 

Mitty-fjg|g4 0 3 a*?M^n5. -5- LT, 
XiJ7M«4 0 0©fliai*Tlt 0 5 (B) \ZiS^ 
T. ^914 0 6-C^-T.kolC, X'J7hM4 0 0*^ 

<MR£¥fx&3fifrtl) »=IS»»*ft3&»ffto*i, 
|fi)eSfi!cfiLfc^ft^'ffli4 0 3 b*t»JSS*l*. 

-f 3RUI4 0 3 b«f 0-y^H««l x 1 0" a t om 
s/cm'mmT~$>z>fzo -kEtSadcftCilRU 
^914 0 6-C*3tt**«£spfjfc#lR)©e»**©E 
Bite, 8 0 MmgaT$>ofe. 

[0 0 9 2] 05 (B) ir^-Tiot. U— tf 

-3fc4 0 7*JH«U a-S iR4 0 3 0fHSjMb*fr 
5. dWt^WU— tF-ftt l/TH, XeClI+y? 
I — ■ tf— 3 0 8 nm, 4 0 n s e c ) * 

*2 0 0~5 0 0t, 0y*J;f4 0 CCKlinilRU X*A- 
^i2 0 0~3 5 0mJ/cm', Mlf3 0 0m 
J/cm'iLfc. l/-lf-f4 0 7H *KffiK:#L 
TIMtin, a-Sil4 0 3Ottt©-,^lcML 

x. tn^m omu— >f-mtt2tiz&o\zj£&\±<y 

^SKJfcLfc. £©1810:0. *Sftttdr-f JMHK4 0 

3 a*5±^4 0 3 b\**om!&&.±lZtDm2tl, ®Ml> 

A»6:*S«ttt3&:*. Sfe. #a»4r<*Bt«*4 0 3 

ctt. »ftfcSntS«tt^*«t4 0 3 ditt*.. 

T'. K^ra^Pa^ (AFM) KJ;9. »ftttir-r *« 

4 0 3 bSICfl^IlSR aSSETSt. 6~7n 

[0 0 9 3] &\z. mmiS7.9^mfs.T\zx. iraf&iBfts 

00-1 1 0 CC, #J*.fc£l 0 5 0*07:3 0#gg?©7 

=.-)i>mm%ffi?. ^©igioo, 05 (o ic^t 

£?iZ. SgJUt^r-fifilllH 0 3 a. 403 b. 403d 
fcftttdr-fJMM 0 3 bttUtJP3 0 n mfiggKiSlgKbS 

e«ttir<*ffli4 o 3 boaffiw'js^ttewaMfcfts 

mz. ^lttWH4 0 3 bfH ^P63&»M«f*fc 
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•5. 8att$r-fSMi4 0 3 btt, #«ICAA 

ia^Stt^-ffl4 0 3 b'^tfftt^. Sfc. ts 
fttt^r-f f!4 0 3 a fc^o D pS{bSn^p D pH^igatt^ 
-f^!4 0 3 a' 
[0 0 9 4] toft, *BttfcK4 0 8 SrXy^^L 

*amiSAtt^*«*ojgi*iB«0'7mAmii(A 

FM) 0 2)856 LfcSgm, fi^IISRali2nm§ 

[0 0 9 5] ^©&, 05 (D) (C^T <fc 5 I'. ffiAg? 10 
MAS*--* *K4 0 3 h'****. iWTFTfflSftl 
* f!4 0 9 

n, 4 0 9 p ttt&koiZ. -tft6W1.©i*flttdr-f** 
- ^ > ^tck 0 x y ^ > L T5H^ IHI4MB* 

[0 0 9 6] ±BCDffitt**tft4*«0»Itt 
^r-<*^4 0 9 n*5«fctf 4 0 9 p £«-5 J; O 1C/P£ 1 0 
0 nmOMfc^fftRey— htttUM 1 2£LTE£JBI 

r*. **«s«th:, y-nwwu 1 2©BEK^ffit 

ITS i H, ^tN, 0#Zgl**£L. ltS^8 0 0 20 

tt, sfficvDSict^i • mmvfc. 

[0 0 9 7] 3l*gt^T, 05 (E) Kjfj-r <fc 3 lC. X 
/t7^'J/^ttl:J;oTi$4 0 0~8 0 0 nm, #J*_ 
tf5 0 0 nmO7^SZ^A (0. 1~2%©->'JH> 

T, y-hmS4 13n, 4 13 p 
[0 0 9 8] *tC, <^->K-tr>^ffitr«toT. a** 
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